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IFE HTF

(&K= FRE, 116023)

H OE O ERDLEEIZ1989 £ 5 ARE ARBEIAKE, ilskiER 2R 0.5~
1.3cm, 3% 1990 4 10 AR AR HAFAE LT, FH th F R, 2551993 F~1995 F 2
BERTE, o Fy 4500 TH. FREARSGEERPTARRT*. HAABTER
K 324 0. SMKCL, e Ak 2 i SRR 2 57 sk 7T o AT s B P RIS 1.5~
12.5h(16.0~18.5C) 2 EH L%, B2 B WH. S AP &, A mANEXT
#,18~21 £(15.0~18.5C ) E AW F ARSI R A RAHsEE, 30 X ~50 Rk 0.2~0.
3em AL ERBEE R AL, AR KE0.5~1.0cm A LB T FHHfdl,

XER TRLEERE ZEHF ALY

IR DM AR ( Strongylocentrotus intermedius ) JAF=T H A E SIS, B R
W SR T ENR S —, TR R RS R, Bt R 25 EHE
R EERMS, £ A AT IHRZ T KiEAKMH¥E 1989 4F 5 AW RO 5~ 1.
3em)500 MEIAKE, RIER 0%, HEEEMHFER ATEHRERESITRT R,
EREEAEATEMEF, M, KB G HSIANKILE/ NN Z0 757 REE M
RH.

ETHEMATLETS HEACEEEB (Anthoidaris crassispina) - T 38 ¥ 0
( Hemicentrotus pulcherrimus) 41 ¥ ( Pseudocentrotus depressus) W R DM HEA TR
0, ENE A R BRI (S. nudus) FISREMATEHROTRKHE &
AR DAEEATEFRAEANEH].

1 HEMTZ

1.1 FHERHE

ATLEHET 1990 E5k, 1993 5. %K, 1995 FEHF BK#T. Hdr 1990 4ERKET A%
HEHEF 1989 4F M\ B 45| HEHEIE 2 B 7 ik ¥ X B 5% W RBF, 1993 & BT FREB Y
19904E I F REZERATRANMEK4.5~5. Tem), 19935 K F A EBEIF,RE LB

W BB 1996 - 03— 01,
* BkERAKEEATHSATSN TSI HAOREREN 0 EFHRFABIIE.
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g K EFRE TR (4.5~6.5cm) . WG EBAEYN 1993 FHEF R F, 01K 5~6.
8cm),

=GR E N R EEE NS (Laminaria japonica) MBEBBIG I (Mwilus edulis)
B BEE R 2Bk —RERK 1 -2 5 24 /IS, BB, B %ISR Y.
R R B AR B FF, B 10~20 Y/ m® skik. WX T ERESR, WR EE, Herf /8
#¥ (Undaria pinnatifida) . BB RFHFRBTLE.

EBEEAAETRALERAKANEDERN B REK, 259 29.0-32.0%,
1.2 FMPNREG5RL

HEER BT SRR ES RS =g, AERBATRITNE
RARATF 1~2 /N, JEHAK 0.5~3 /hat, sl AR A /43 5B 1 AL H: 53 0. SMKCL 0.1~
1.0m! SR AR K RIS R 5 5 S =00 HoE . 3999 i B 8 3 R fg HER 9 4~
B O ) R MR /N U BT S0ml. 100ml #8478 250m! ST MR O b (EE A TR A D i e
KDY, fEME B HIHER

¥ TR S B H A Bk B, MR AR, BB 2T 15 A REE
Ak, B 20~30 4/ ml, 0.75~ 1.0 /METEEER -— K, E4h R LA 1 /Mat 2 15 1R Bk
B, W{k7KIE 15.8-18.5TC,
1.3 Hhpty 5%

THENEENEBE I 2 TBAS LR RACRER LESREBERTHETF®R(~
20m*) I E ., WM THHEE R 0.75~1.0 4/ml, 58 0.3~0.8 ~/ml.

SR THERE _XFHBOK SH 2K, 81K 1/3-1/2. BHRE—K, R4 XEM%
— . BRI S e e i g, LR 2, FIERME 0.5 et L 24—k, 3
=5 /AT S SR PR ¥R 48 Bk 5h I &3R8

&1 MEDHGEHDTRELSAHEEA B EME
Table 1 Number of daily diet fed to larvae of §. infermedins

- AR BERANE F . 1 sk oy
5 C. gracelis C. mueileri D euchlaia 1. zhanjiangensis
i
e { x 10%cells/ml) { * 10%cells/ml) { ¥ 10%cells/ml) ( % 10*cells/ml)
P12 1.0-2.0 1.0-2.0 0.2-0.4 1.6-2.0
4 — armed larvae
AR 3.0-4.0 3.0-4.0 0.6 2.0-3.0
6 — armed larvae
A 4.0-5.0 4.0-5.0 1.0 4.0
Pre — & — armed larvee
BERARLE 6.0-7.0 a.0-7.0 2.0 5.0-6.0

Post — B —~ armed larvae

SHHBEFANRRTERALIANARRE (Chaeroceros gracilis) FIRATE (C.
muelleri) 3% ( Dunaliella euchlaia ) ML ME S B ( Isochrysis zhangjiangensis ) S
BAEHHR SAM4I-6 K, HREERE 1,
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IR (A 7 4R ) SR R4 40 A o R R

Ly BB E A OEIR B 300Lux AT, 0.5 1.0 /MK —iK. #KRERM A,
P B 40 AR R A 260 H R4S, < Bikh R A3 200 H RIS, AR R RA 120 BERIM. Ak
REFFEKEBILATF 2.5%, FAEENT 4. 0m>/ /NI, HBERHREK, LUK o4k, 4h
BRI 58 AR A

EFHNEGEET BRI, ELAERAR. AREUREMECHI L HR(15
~30 M EE B (KB
1.4 HHNES HERERIES

HUEEFEARGHEN EENELENAEESE 95— 10% 0 MOTRRHTE
REBER, ¥ i B R 2 A AR M v Py, T BUBIR AT 20 K ~40 KM MRS, HERE N
FEERERED R RE0.2~0.4 Mem? WER N E. BELHHIEHRTH(20 —
), 12 KN EFRERSHHEE, UATS —EHE. 5S~7 XRNARRHENSAK
K2 B2, RAHARNE. BESHESRRETHAET, BAE H HKKHE
WK, MAKRNIEE KKK 1~5 % kA 13.8~18.5C,

HE RE 5% 55 3 1) A 2 B AN AR LR R 3 A OR8] K P HE 0 B SRk, SR B H
N:P:Si:Fe=2:0.1:0.1:0.01ppm. ERR#H 7 3 000Lux LIF, BRI, HEEEH
B] BB R 0.5 - 1. Sppm B RA KSR, /£ FIRHA Y 12 - 24 /B,

1.5 FERBHRIBeEnch a1 E

FERHZE B SR A 30~50 XE[350.2~0.3em U -, Wb S ERI S ERIRE
BAFKLSRAIMREN(60 X 50X 30cm), @8 HGH (Ul sp. ) B ( Colpomenia sinuosa )
%,0.5em FRIREGH. SHEEEF. 2~3 KWK, BEHFEHF 1~2 FA/#H0.5m
AR F10.2~0.6 JA/#(0.5em 7)o HMARBKAT, HEGHE) KBAIKHT RN 1~3
&L Lo BRIKIEN 12.0~18.0C . HEHKE 0.5~ 1.0cm B LB, 72 & F#g M.

2 HR

2.1 FHEBAERSKR.EHNXR

1993 EEENRBSS —HE 10 8. K. ABESRBHALE2, X XERLE
Lo B HAT R, A TRR, BURZE 600°C LUF /=B R R 1884 8% 7, BUE 1A 800
PLE, iR —E R T 5 W F.

1990 4710 A 15 A.1993 4£.9 A 22 H.1994 1 1995 4 10 A ~ 11 A 5 FIRER%E
FBBAZE N B RHEREUR A LR =R ik R TR 09, =% 4T 33.3~
90.0%.

DI ESSRERY, PR DEEBHARERGR .MV BB XHRMMMEM4. 5~6.8cm), B

-SATHZEN ATH, PEEKER 21T Z 12CHTRRBRES, HH, RE K pk s
WRB, ENATRATRIGE 4 H~6 ARSI RBEFMHT.
2.2 HRRDIEHAEK”RREBRE MRS
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£2 1 EHFBHRMFEIERA

Table 2 The artifically maturation of parent of sea urchin in spring 1993

i =8 8 RE(c) A= %) HERAH S
The parent sea The date of Accumlated The rate of Something
urchin induced spawning  of temperiure induced spawning about spawning
5H2ARH ' P
T
1 s
3.9-5. 6om - iy lzyEl pawm:ﬁt; sperm
LAl 4t M 813.4 57.1 s )
1 5
Ba-tesy a; pa;';";;em
1057 60.0
28th May Spawning a lot of
SAHz2
AzH 413.5 0 L ERT
3.8-6.2cm 2th May : Spawning little sperm
5 14
) 14)1 N H 577.9° 40.0 KA
27.2- 100.0¢ Ay (3 FH7= 00 150 TED
SABA 818.2 60.0 Spawning a lot of
28th May {Mean 1.5 million eggs)
E 18 E [
b i ¥ 0 n
g 15
B
1 aa |
1]
it
g
o f
5
) L
2 . 20 i
W ® % 17 7 W @ 1 7 o 19 2 % Hy
an an 54 [ — e -
2 L] 6 8 0 12 uowo 0 MER
. _ Time i Bayst
1 1993 ERBAFFRERKEETL 2 FRERESREAKSREHEK
I 18x@sd 0 2#8k8584k I 17.2-182C4hmikKERe 1 15.8-16.8C

shitkEAERSE M 17.2-18.2CHmWBE KR
Fig.2 Growth curves of body and stomach length of

Fig.1 The changes of temperature for maturated

parents of sea urchin in room in spring 1993
larvae in different temperatnre

I The curve of body length in 17.2 - 18.2¢C
O The curve of body length in 15.8 - 16.87
I  The curve of stotnach diamerater in 17.2 - {8.27

I  Temperature for group 1.
I Temperature for group 2.

UPR LM AR E 22 85~ 90pm, FEHREEMEK AN HBRE T AR, A+F 10~
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64 il = R S e 44

2 000 54/ #(4.5~6.8cm)o 16.0~18. 5T HENE/E 0.5~ 1.0 438 P 85.0~100.0% B2
EENE. BRAABAEENT.0£5.0%. XF IR . HARLE3 RERK.

£3 NEDEBEEREIEEY
Table 3 The development of Japanese sea urchin §. intermedius

HEMY i WEEHI %) | AFHD At i) A % ) K E(um)
Stage Time Percentage Slage Time Percentage Length
2 cell 1 /B 30 ? 18 R
cell 4 I 3051 oen | BB e 90+10  |125.0~170.0
2 cell stage 1hr. 30min (Gastrula stage 18hr
L /5B 30 43 Hekkgh s 30 /it
4 cell 19 1025 30£17 | 162.0~205.7
hr. 30min Prism larvaex 30hr
2pET12 o 5 36 45 :
4 cell stage hey12 53 45-7 ks P 20t5 216.0~268.0
2hr. 12min 2 — armed larvae 36hr
8- cell 3 Lﬂ A0 A+
cell B4 bt 50+3 Bt b 8010 270.0—-4BG.0
% cell stage 3hr. 48min 4 — armed larvac Sihr
16 — cell 3 /et 48 B 7-8K
i M 48 5 sos1p | PR 85+10 | 405 6~595.8
16 cell stage 3hbr. 48min 6 — armed larvae 7--8d
32 - cell 5 /B \ 12- 13 X
cell 13 b 90t 5 /B, A5+ 20 605. 0~ 1050.0
22 cell siage Shr 8§ — armed larvae 12-13d
64 - cell T ik 3 KA 18-21
el 38 hat se10 | X 320.0~410.0
a4 cell stage Thr Young urchin 18—-21d
11 /i 30 43+
inte
BERER | 1he 30min
Blastula hatch 12 }j\ﬁ 10 ﬂ R0t 15
12hr. 10min

R RRTAE Y 17.0~18.5C, pUEKE N 15.2~18.5C
The temperature was 17~ 18. 5T before gastrula stage and it was £3.2~18.57C late.

2.3 fAREES R EERNEE

RIEE R (R ) FY, FHEAREN DR BRB R THE =8, H4h SRR R,
%41.6+£24.5%, :
2.4 HhBaixK5kiE

17.2~18.2C 1 15.8~16.8 C FHRMAMAR M M KA KLZ(T  DHRIK 17.2
~18.2C 4B RERK(M (B 2DRMN, 17.2~18 2C HHTLHREFELEKBRT 15.8
~16.8C T4 £ K.
2.5 HBPES. WERESENEK

15.2~18.5C T, &£ 18- 21 RAIEAME. HIFERMESIREL &AL
o, SN AR S EEEES A TR, BRE TR RS, K hFEH L4E
&R 5E, AT B R RN TE SN b, Fe R RLAh st Tk, EDE SR BT B A
KA RHEEN SRR, Z£0.5~2.0 AT RT AL E . ES(EK). 7£4.0
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~12.0 P NESSBEEH T B 2R E TS ARG (355.0 220, Spm) . FE B SARM
FHFHEERN0.04~0.3 1/ cm?, TEENT 20.0~75.0% 28]

T4 NRAEAMNHNRER(HE AR

Table 4 Survival rates of the post = 8 — armed larvae fed with different diets

L SE

A B At B A+C C D
Species of diet
ARG MR IEE(%)
Survival rates of post 41.6%24.5 13.1x4.1 23.6+8.2 13.5£7.2 1.3x1.3 ¢

- 8 - armed larvee

(VA C. gracilis, B C. muelleri, C 1. shanpiangensis, D 1. euchlaia
(RSFRD, MR E & AMTRR F &,

The amount of each diet in mixed diets are half parts of its single

MGHERSR EMA K S HEE AR RUKEAX. EREFEN, BASRTHE
30.5~65.8um(13.8~18.0T). 0.2~0.3ecm B G, BB FHIEE K 57.6~165. 2um,
HEEE0.5~1.0cm $hEEIEE N 33.3~90.0%,

3 itig

3.1 WFRDEHERERR

EETHESRE FRIBEMPAHALEEFHBEYHMX ARTNR. LBEHA
TR, A9 A~11 B, ElEE R TFHEREEMAENE. 6 AM9~11 A, biEE
RS TR S AERC, KEAKBEAT 20— 10C A, SIARERZ6 £8
FHEER EEROB DT ARLUSEER, FHARCHBELT.I A TRHENAT
B FT IR R BNE IR, R TUHAA AR IE, BRKEEZ AN T 21 - 120, &% 5
b E .
3.2 HHMEETENAERNEMm

REWITEYD, BHARFEEBEER 2.0 4/ml LI LW, IR MBEE A REET
REUL2 48] e e gl BB R EEAE 1.0 4/ ml LT, ARS8 40 RS A F 1.0~ 90.
4% 2. TE 1990 F~1995 FEWAEFMEATEFE P, FELRF0.75~1.0 M/ ml(ABK
SAADEEEE, ABEHERE0.3~0.8 1/ ml HERE, WEE R IFHHEHHER,
ZENABEYLH S RIERNT 20.0~62.5% Z [, FH 41.6%.,
3.3 fEEOKIRIHEH SR AER £ KRR IR

AHRGHEEXA=/BBEE (Phacodactylum tricornurum) - 31 A 2 8 ( Nitzschia
closterium ) B (Chlamydomonas Sp. ) FEF4E i R 358 P4 Fir S0 40 B 38 B SR BG IR & 1A B 108
BAEMEREEL . SRR, B PRAT 40 A 00 3E, 9 RR IR A\ S I 4h R IR L
SHEXRZATRRET =FER, Kb ®EE ARG SN RRERNT 14.3~53.5%,
AFAR 33.3~100.0% ) T HGARY 74.0~90.4% 1 12.1~38. 551 ¥t iF R D&%
REEORI 3T R BE, BB MR AT 40 F 3 22 Rt /A B JS B 4h i BRIE SR 7E 60. 0% LA EU'Y, Mg
B TAH AR ES (Heterosigmo akashivoo ) T BEEE Lt 150 HH, 2 40 /1 901 38 2 4%
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66 N R 1%

B iR D 3w R4 i R IERL . TEE RO TRHRR RO A R S R R,
0 R AT 4 A R TR AT B R RLR

KBRE A RA K BB T RENEZ —. SEEIR RS F IR SRR Bk R 15.
0~21.0C, HH 15. 0C gy ik K Bk, T3k 1 090pm, HERE F4 B KER - BET 1
000y, {B20.0T BF4h BESMFH 15.0C 81 -3 RAG. £PIRY, ShREFKRENT 15.2
~18.5T, AT AN 1 050um, FOKIBFAFS, AR ILE 2), A7 ER R,

B EBEHENEREE

Plate Development of Japanese sea orchin S. infermedius
1. 286 X 100 The fertilized epg 3 THIRRNERS X 70 The 2 cell stage 3. 4 MR BG < 100 The 4 — cell stage
4. FEAEHE % 100 The blastula stage 5. EEAH % 80 The gastrula stage 6. Btk gh i % 80 The prism larvae 7. sk
H %48 The 2 — armed larvae 8. P& B < 100 The 4 - armed larvae 9. B A % 75 The 6~ armed larvae 10.
B &L % 40 The 8 — armed larvae 11, B AF Z e AL = 50 (% A B FH) The young urchin metamophosis just now
{ show rod)} 12, 08 = 50 The young urchin
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STUDIES ON HATCHING OF JAPANESE SEA URCHIN
STRONGYLOCENTROTUS INTERMEDIUS

Wang Zichen Chang Yaqing
(Dalian Fisheries College, 116023)

ABSTRACT Japanese common sea urchins, Strongylocentrotus intermedius, were transplant-
ed to Dalian from Hokaido, Japan in May 1989 by Dalian Fisheries college. The diameter of the
hody was about 0.5~1.3 c¢m on introduction. Sea urchins reached sexual maturation in the
natural sea in October 1990. A total offsprings of about 5.0 million have been produced duriné
1990 to 1995. The parents of sea urchins were artificially maturated in the natural sea and labo-
ratory. The mature sperms and eggs can be collected by each of the following methods: drying
in the shade and then putting in running sea water, injecting with 0.5 M KCl and adding the
sperms. It took 11.5~12.5 hours at 16.0~ 18. 5% for the embryos 1o float up at the blastula
stage after fertilization. The larvae developed through 2 — armed, 4 —armed, 6 — armed and 8
~ armed stages, were feed with Chaetoceros gracilis, and then became young sea urchins which
took in 1821 days (15.0~18.5T ). 30~50 days after, young sea urchins reached 0. 2~0.
3 em, could be disattached and fed with Ulwa sp., Colpomenia sinuosa, and Laminaria
japanica. When they reached 0.5~ 1.0cm in size, they could grow out in the sea.
KEYWORDS  Strongyiocentrotus intermedius, Cult.ivate, Hatchery
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